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Objective 14: Life below Water
Abstract

Nanhua University actively pays attention to sustainable development issues. In
addition to actively treating wastewater, it encourages teachers to participate in the
conservation and sustainable use of oceans and marine resources, prevent the marine
environment's degradation and contribute to the ocean's sustainable development.

The university actively treats wastewater by setting up sewage treatment plants
and establishing wastewater treatment processes. The treatment system adopts
mechanical trash racks, primary sedimentation tanks, adjustment tanks (T01-3),
aeration tanks (T01-4), final sedimentation tanks, intermediate tanks, sand filter buckets,
drainage tanks, and sludge tanks, sludge dewatering machines, and other methods.
Furthermore, drainage water quality testing is implemented every six months. In the
2022-2023 academic year, the treatment volume of reclaimed water was 95,563 m?, the
water used for reclaimed irrigation was 34,276 m®, and the recycling rate was 35.50%.

Associate professor Yu-Min Yeh of our University has been implementing several
scientific and technological projects funded by the Fisheries Agency, Council of
Agriculture, Executive Yuan, ROC, for many years and has served as an administrative
scientist of Fisheries Agency. As a Taiwan delegate, Dr. Yeh participates in many
Regional Fisheries Management Organization meetings and publishes scientific
research reports every year. Dr. Yeh devotes to the sustainable development of
Taiwanese fisheries and marine resources. In the past ten years, Dr. Yeh has presided
over more than seventeen projects funded by the Ministry of Science and Technology
and the Fisheries Agency. The research focuses on assessing and managing tropical
fishery resources of bigeye and yellowfin tuna in the Indian Ocean and the offshore and
coastal fisheries around Taiwan. The application fields are mainly divided into three
categories, impact assessment of the pelagic tuna longline fishing activities on seabirds
and evaluation of mitigation measures to reduce incidental catch of seabirds, the
assessment and management of tropical tuna fishery resources of Indian Ocean bigeye
and yellowfin tuna, and the temporal and spatial distribution of fishing vessels operating
in the coastal waters of Taiwan as well as estimation of the total catch.

For example, in the project titled "CPUE index and stock assessment of Taiwanese
tropical tunas in the Indian Ocean" funded by Fisheries Agency in 106-108, the findings
were (1) In tropical regions, the fishing strategy can be determined by the catch
composition of bigeye tuna, yellowfin tuna, and oil fish combined with fishing year. In
the eastern tropical zone, the fishing strategy is changed with fishing years. The
northern part of the western tropical zone did have different fishing strategies depending
on the latitude. (2) The catch composition of albacore, oil fish, swordfish, and southern



bluefin tuna in temperate waters, as well as the fishing year, are the main factors
determining the fishing strategy. In western temperate waters, the fishing strategy
changes with fishing years. This result echoes the development of oil fishery in 2006.
The eastern temperate zone waters have different fishing strategies with the fishing
year's change; moreover, several specific fishing vessels have unique fishing strategies.
In the past ten years, Dr. Yeh has been invited by the Fisheries Agency to participate in
more than 20 international conferences and has published more than 20 scientific
reports on those international conferences. Recently, Dr. Yeh participated in the "The
Sixth IOTC CPUE Workshop on Longline Fisheries" in 2019 and made three
recommendations for international fisheries management. One is that representatives of
the purse seine industry participating in the meeting raised doubts about the
inconsistency between the assessment results of IOTC bigeye and yellowfin tuna
resources and the current situation. It is believed that the CPUE index adopted in the
stock assessment model may cause the evaluation result to be biased due to ignoring
the discard amount. The second is that the proportion of yellowfin tuna discarded
reported by Taiwanese fishery from 2017 to 2018 has increased significantly compared
to previous years. The reporting of discard data will become important in the future. It
is recommended to strengthen the discard reporting by industry to increase Taiwanese
longline fishery's discard reporting rate. The third is that, in the future, the availability
and reliability of operational level catch data by Taiwanese small-scale longline fishery
should be checked to meet the CPUE working group's needs at that time.

"Goal 14 : Underwater Life ; From August 2022 to July 2023, the main results

are as follows:

Index Quantity Remark
Reclaimed water treatment capacity (m?) 95,536
Reclaimed water irrigation usage (m?) 34,276
Reclaimed water recycling rate (%) 35.5 | Tracking results year by year
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¥ < 4§ & (Abstract)

The goals of the project include the analysis of Taiwanese tuna longline logbook
data and observer data in the Indian Ocean and the standardization of CPUE series. In
order to investigate the issue of the discrepancy between Taiwanese and Japanese CPUE
series for Indian bigeye and yellowfin tuna, the project will focus on the analysis of the
fishing selectivity for the Taiwanese tuna longline fisheries in the Indian Ocean.

At the current moment, the relationship between length and weight for Indian
bigeye and yellowfin based on our Taiwanese observer data were estimated. The
estimated model for Indian bigeye is W; = 0.0000214L?%%?11 and w,; =
0.0000459L2794842 g for Indian yellowfin.

Updated Taiwanese longline fishery data to 1979-2016 were used in this analysis.
We used cluster analysis to classify longline sets into groups based on the species
composition of the catch, to understand whether cluster analysis could identify distinct
fishing strategies. Bigeye and yellowfin tuna CPUE were then standardized. All
analyses were based on the approaches used by the collaborative workshop of longline
data and CPUE standardization for bigeye and yellowfin tuna held in June 2017 in
Taipei and in July 2017 in Busan.

The continuous collaborative study was conducted between national scientists
with expertise in Japanese, Taiwanese, Korean and Seychelles longline fleets, and an
independent scientist this year. The workshop addressed Terms of Reference covering
several important and longstanding issues related to the bigeye and yellowfin tuna
CPUE indices in the Indian Ocean, based on data from the Japanese and Taiwanese
fleets. Data from the Korean and Seychelles longline fleet were also considered, as a
valuable source of independent information.

Base on the similar analysis framework developed in the joint workshop, this study
categorized various fishing strategies for Taiwanese longline fishery in the Indian
Ocean by cluster analysis. And the study used the outcome of cluster analysis in the
GLM to standardize the CPUE series to consider the target issue. The result of this study
was applied the relevant information to facilitate IOTC to fulfil the management of
Indian tropical tuna.
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Abstract

Bigeye and Yellowfin tuna CPUE standardization were analyzed. Updated
Taiwanese longline fishery data to 2017 was used in this analysis. Cluster analysis was
used to classify longline sets in relation to species composition of the catches to obtain
target species proxy which can be used in CPUE standardization. All analyses were
based on the approaches used by the collaborative workshop of longline data and CPUE
standardization for bigeye and yellowfin tuna held in June 2018 in Keelung. Comparing
to Joint CPUE indices for yellowfin tuna, Taiwanese CPUE indices showed a
decreasing trend with smaller scale in tropical region. In 2017, yellowfin catch
decreased to around 4,600 tons by Taiwanese longline fishery. Taiwan Tuna Association
commented that the reduction of yellowfin catch in 2017 was due to quota management.

A new stock assessment was carried out for yellowfin tuna in 2018. On the weight-
of-evidence available in 2017, the yellowfin tuna stock is determined to be overfished
and subject to overfishing. The stock status determination changed in 2015 as a direct
result of the large and unsustainable catches of yellowfin tuna taken over the previous
three (3) years since 2012, and the relatively low recruitment levels estimated by the
stock assessment model in recent years. Resolution 18/01 did not work out to reduce
the catches.

No new stock assessment was carried out for bigeye tuna in 2018, thus, the stock
status is determined on the basis of the 2016 assessment and other indicators presented
in 2018. On the weight-of-evidence available in 2018, the bigeye tuna stock is
determined to be not overfished and is not subject to overfishing.
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Abstract

The goals of the project include the analysis of Taiwanese tuna longline logbook
data and observer data in the Indian Ocean and the standardization of CPUE series.

In this study, the clustering analysis was used to deal with the differences in the
catch rate of the target species, and the decision tree was used to explore the
characteristics of the operational strategies corresponding to each cluster. The study
found that in the tropical region, the catches of the bigeyes, yellowfins, and other fish
(oil dry) and the age of operation are the main factors determining the aggregation
classification, and the interpretation degree is close to 70%. In the eastern tropical
region, the operating strategy changes with different operating periods (ages). The
northern part of the western tropical zone will have different operational strategies due
to the latitude. The catches of albacore, other fish (oil dry), swordfish and southern blue
tuna in temperate waters are the main factors determining the aggregation classification,
and the interpretation degree is higher than 70%. In the West temperate waters, the
operating strategy has changed with different operating periods (ages), which echoes
the development of oil fisheries in 2006. The East temperate waters have different
operational strategies as the study period changes, and several specific fishing boats
have their own unique operational strategies.

The latest three years, the international collaborative work among Taiwanese,
Japanese, Korean, Seychelles and IOTC scientists researched on the integrated
standardized CPUE series and related issues. The collaboration is very productive. It
provided a deeper understanding of the status of Indian tropical tuna. However, there
are still many issues to be addressed. IOTC keep encouraging the international
collaborative work to facilitate the tropical tuna stock assessment. Involved in the
international collaborative work helps not only the quality of the stock assessment but
also promoting Taiwan to be a responsible fishing country.
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